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   ??????????????: 
I. ???????????? 
?1) ??????R-NO·?????
??????????????
pyridyl-substituted nitronyl nitroxide?
????? N(C N)2???? Cu(II), 
Ag(I), Fe(II), Mn(II), Co(II) ????
? Ln(III) ????????????
???????? 
2) ??????????????
????????(1)? N3- , N(CN)2-
?????? pyridyl???????
?: Cu(II), Mn(II), Co(II), Ni(II) ???
????????????????
????????????????
????????(2) Ln(L)x[Fe(CN)6] 
??????? 1-D ??? Fe-CN-Ln 
????????????????
???? 
II. ??????????????
????1) Catecholase-like ???? 
µ-Alkoxo-µ-R (R = carboxylato, 
pyrazolato, azaindolato)??????
?????????????????
???????????? 
2) Catechol dioxygenase Fe(III) ???
????????????????
? Qiunone??? Fe(III) ?????
??????????? Catechol?
Fe(III)L ???? O2???????
???????????? 
 
???: ?????????????
??????????? 
 
Abstract 
I. Studties of Metal Complexes 
Molecular Magnetism : 
1) Pyridyl-substituted ntronyl ntroxide 
(NIT-Py ) with N3- and N(CN)2 bridging 
ligands to formation of mono- di- 1-D, 
2-D, and 3-D metal complexes of Ag(I), 
Cu(II), Mn(II) Fe(II), Co(II), Ni(II) and 
Ln(III). X-ray crystallography and 
variable temperature- dependent 
magnetic measurement were made.  
2) Molecular design of metal 
complexes and magnetic property: (1) 
N3, N(CN)2 , NCS or NCS bridged 1-D, 
2-D and 3-D metal (Mn(II), Fe(II), 
Co(II), Ni(II) Cu(II)) complexes with 
multipyridyl ligands were prepared and 
their X-ray crystal structures magnetic 
properties have been studied.  
(2) Discrete heter-dinucelar and 
 2
polyuclear Ln(L)[Fe(CN)6] (Ln = 
lanthanides) complexes ( where Ln = 
lanthanides, L= amine or the other 
N-containing organic ligands) were 
prepared and their temperature- 
dependent magnetic susceptibility have 
been determined..     
 
II. The nolecular design of 
biochemical model complexes : 
1)Catecholase-like: Several 
µ-alkoxo-µ-R (R = carboxylato, 
pyrazolato, etc..) double bridged 
dinuclear copper(II)complex with 
1,3-diaminopropan-2-ol back bone 
ligand have been prepared andsingle 
crystal X-ray , magnetism were 
characterized. The kinetic reaction 
process of catecholase activity of these 
complexes for the oxidation of 
3,5-di-tert-butylcatechol by O2 was 
studied.  
2) Catechol dioxygenase Fe(III) :  
A new quinone chelated Fe(III) complex 
of model intermediate catechol 
dioxygenase has been isolated and its 
X-ray crystal structure and Uv-visible 
spectrum were determined. The products 
of the oxidation of catechol by O2 are 
examined by NMR, Mass spectroscopy.  
   
3,5-tetramethMagnetic measurements in 
the temperature range 2-300 K for 
complexes 1-6 indicate significant 
antiferromagnetic coupling between the 
copper(II) atoms. The kinetic studies on 
catecholase activity of complexes for the 
oxidation of 3,5-di-tert-butylcatechol by 
O2 was studied and it found that the 
complexes with the bond distance of 
Cu(II)-Cu(II) located 2.978-2.993 Å 
show higher catecholase activity.The 
reaction rate constant obtained by 
Michaelis-Meten Model shown 
complexes 1( kcat/h = 41.04) and 5( kcat = 
47.5) higher than that of complexes 
2,3,4,and 6 ( kcat = 15~ 37).      
2) Catechol dioxygenase Fe(III) : One 
quinone chelated Fe(III) complex of 
model intermediate catechol 
dioxygenase has been isolated and its 
X-ray crystal structure and Uv-visible 
spectrum were determined.  
Keywords : Free radical ligands, metal 
complexes, crystal structures, magnetic 
properties, catalase-like.  
 
??????? 
I. ???????????? 
(1). ?? nitronyl nitroxide (NITR) 
????????????????
??: ?????????????
????????? EPR????
1980??????????????
????????????????
????? Iwamura et al.,? Inoue[1]
?????? ????? NIT-R??
????????????Gatteschi , 
Rey, et al.[2]???? Kahn[2]????
???,????????,????
???[4]????????,????
Tc(?10) ??????,????;?
????? spin?????????
???? NO????,? spin-coupling
?? multi-spin states ??,????
????????????????
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Tc??????,?????????
??? R-NO. ?? R???????
??; ? substituted-pyridyl, NITPy?
Ph-CO2H-nitronyl nitroxide?????
?(?? Ag(I), M(II) (???????
???(Ln))? N3, N(CN)2?????
?????????????,???
????????????????
???. 
2) ???????????????
?- ??????????????
????????????????
????????????????
?????????[5]??????
???????????(poly- 
merization)???(coagulation)???
??????????(self-assembly)
???????????? 1-D?2-D?
? 3-D??????(helicity)????
????????????(molecular 
recognition)????????????
????????????????
??(1-, 2-, 3-D)??????????
???????????? a)???
?? 2,2-dipy- ridine、b) ????: 
bipyrimidine?? c) ???? N(CN)2
?????????????? c?
?????Cr?? 3-D rutile-like??
????? Tc? 47 K [6]?????
?????????? N3 – ???
Bridge? terminal ????????
(? b)????????????[7]?
????????????????
(terminal) ??????,??? 1-D, 
2-D, 3-D ????????,????
????????? 
 II. ??????????????: 
Catecholase-like ? catechol ? 
?????????????--- 
Catecholase??? tyrosinase????
?[8], ? o-catechol??? o-quinone 
??, ?????? Lycopus 
europaeus? Ipomoea batatas??
(fungi)?[9], ??????????,
??????????(melanin)??
?????????,?? Cu???
????? N/O??????,?
Cu⋅⋅⋅Cu???? 2.9 Å. 1980????
? tyrosinase????????[10],?
?? 1993?? catecholse?????
??,??????[11-12],????
? 1993?????,??????
[13]???????????????
??,?? 4?N/O????,????
????Cu-Cu???Catecholase ?
????,?????? 2.9?3.0 Å,?
?? esr-silent. 
2) Catechol dioxygenase ?????
???, Fe???????????
?????,?? Fe(III) ? Intradiol 
Catechol Dioxigenase ? Fe(II)?
Extradiol Catechol Dioxygenase, ??
? 1988, 1994?? Pseudomonas??
???[14],??: ????? 1995[15]
??? 
 
 
 
 
Fe???? N2O2 ?????? 
???????????? 1982??
?[16],?????????[17],??
????????[18]???????
???? 2(N/O)???? salen’s 
Fe(III)? catechol?????,???
???????,?????????
H2O Fe(III)
O(Tyr-408)
O(Tyr-407)
N(His
N(His-460)
?
462
?
 4
??。 
????? 
(1) AgNO3 ? NIT- -Ph-2-CO2H, ?
Im-Ph-4-CO2H ? CH3OH?????
????? [Ag(NIT-Ph-4-CO2)(NO3)] 
(1) ?[Ag(Im-Ph-2-CO2)(NO3)] (2), ?
?,  X-ray????,???? NO3?
?? self-assembled 1-D?????
??(2) LnX3 ? dmf, ? o-phen??
??? K3[Fe(CN)6]3H2O?????
????? discrete heterdinuclear 
[Ln(dmf)4(H2O)3Fe(CN)6]⋅2H2O 
complexes 3-14 (Ln = Ce, Pr, Nd, Sm, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu) ?
?? 1-D [Gd(o-phen)(dmf)2(H2O)2 
Fe(CN)6]n3H2O (15) ? [Gd(o-phen)2 
(H2O)2Fe(CN)6]n (16) ?? Ln-NC-Fe?
????????????????
Ln??????????????
??(3) 4-terpyridone (tpd)    
2,2’-bipyrimidine (bpym), 
Tetra-2-pyridinyl-pyrazine(tppz), 2, 
6-Dimethyl-2,3-bis (2-pyridyl)  
quinoxaline (dmdpq), 
2,4,6-tri(2-pyridyl)-1,3,5-triazine(tpt) 
??????????????? N3, 
N(CN)2(dca)??????? 1-D, 2-D
? 3-D?????????? 
[Cu(tpd)(dca)(NO3)]n,[Cu(tppz)(dca)  
(H2O)Cl]n????[Mn(dmdpq) 
(dca)2]n, [Co2(tppz)(dca)4]n, 
[Cu2(dmdpq)(dca)4]n, ? 2-D 
{[Ni2(tppz)(dca)4](C2H5OH)}n (? X-ray
?????????) ? 
II. ??????????????: 
Catecholase-like ? catechol 
dioxygenase???????????
???--- 
(1) ?? ?
1,3-bis(salicylideneamino)-2-propanol(
H3L)????????? pyazole (prz) 
? Azaindole ??????????
??[CuII2(L-F)(µ-prz)] (1) and 
[CuII2(L-2OMe)(µ-prz)]⋅0.5CH3CN (2) 
with J = -193 cm-1 for 1 and J = -174 
cm-1 for 2. [CuII2(L-F)(µ-C7H5N2)] (3) 
and [CuII2(L-H)(µ-C7H5N2)]⋅CH3OH (4) 
3: J = 25 cm-1 , g = 2.04, θ = -2 K, and 
TIP = 60 x 10-6 cm3 mol-1; 4: J = 12 cm-1, 
g = 2.007, θ = -3 K, and TIP = 60 x 10-6 
cm3 mol-1. ??? CH3OH????
3,5-DTBC ????????????
pH ??? Catecholase ??????
?????????? carboxylato?
???????????????
?? 
 (2) Fe(III)-catacholato???????
??????????????
UV-Visuble, NMR???? diquinone
? Fe(III) ????????????
???????????????? 
  
????: ???????????
??????????????? 21
??? Cu, Mn, Co, Ni, Ln-NC-Fe??
??X-ray????????????
????????????? Ag?
NITPy?????????????
??,????????????, 
?????,???????????
????????Catecholase-like ?
????????????????
?????????? Cu????
???? pH?????????? 
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